Globally, several programs such as ThinkFirst, 15 Safety Makes Sense, 6 and the Harlem Hospital Injury Prevention Program 11 have been created with the aim to decrease TBI and spinal cord injury (SCI) in young people through a change in knowledge and behavior. These surveys show a significant increase in knowledge regarding the potential for injury and have helped create awareness, which are both necessary and effective first steps for injury prevention.
The "Pense Bem" project (in English, "Think Well"), inspired by the ThinkFirst program, was developed in Brazil in 1995 by the Brazilian Society of Neurosurgery. This project is intended to develop education campaigns in society, providing information about TBI and SCI for the purpose of modifying risky behaviors and reducing the incidence of injuries in Brazil (http://www.sbn. com.br/index/institucional/pense-bem). Furthermore, the "Pense Bem" project has already been applied in Brazilian cities, improving knowledge related to self-protective behaviors in teenagers, 7 and showing a reduction in the severity of trauma in traffic accidents (primarily TBIs).
14 In a previous study we showed that an educational intervention based on a single lecture improved students' knowledge of TBI and SCI, but that this type of intervention did not modify most attitudes toward injury prevention in teenage students. 7 In the current trial, we randomized students from the fifth year of primary school (PS) and second year of high school (HS) and allocated them into a control and 2 intervention groups to receive a single intervention (SI) or multiple interventions (MIs) about neurotrauma prevention so that we could evaluate the role of continuous interventions in students of different ages.
Methods

Study Design
The clinical trial is registered in Brazil at the National System of Ethics and Research (no. U1111-1121-0192).
This controlled and randomized trial was conducted in public and private schools in Caxias do Sul, a southern Brazilian city. Two of the 35 schools in Caxias do Sul were excluded because they served students with special needs, and 6 schools were randomly selected from those remaining. The 6 schools were again randomized and divided into the following 3 groups: 2 schools represented the control group (140 students); 2 schools represented the SI group (223 students); and 2 schools represented the MI group (172 students). The sample consisted of students in the fifth year of PS and the second year of HS. There was a similar number of students in each group that attended public or private school. The researchers contacted the schools in advance and scheduled days to perform the survey. The study was submitted to the Ethics and Research Committee at the University of Caxias do Sul, and began after approval was received . The research was conducted during the year 2010-2011. The exclusion criteria were students who had not returned the written informed consent that was to be signed by their legal guardian, or who were not present at the time the questionnaire was applied at any stage. The attrition rate was 10.2%. This survey was designed in 8 stages. Each stage was conducted at a 1-month interval after the previous phase. In the first stage (T1), a questionnaire was applied to measure baseline characteristics concerning knowledge of and attitudes about trauma prevention; in T2, a lecture was given to intervention groups; T3 consisted of reapplying the questionnaire used in T1; T4 was the Traffic Department intervention; T5 consisted of a scene from a play about trauma and its consequences from an intervention by the Thiago de Moraes Gonzaga Foundation; T6 was a Regional Fire Department intervention; T7 was an Emergency Medical Service intervention; and in T8 the same questionnaire used in T1 and T3 was reapplied to assess final characteristics.
In the control group, the questionnaire to assess knowledge and trauma prevention attitudes was applied in the same time periods as in the SI and MI groups (T1, T3, and T8), but with no intervention between the stages, whereas in the SI group the students participated in the T1, T2, T3, and T8 stages, and in the MI group they participated in all stages. After the study was completed, the students in the control and SI group received all interventions.
The 5 Interventions
There were 5 interventions that were applied at the T2, T4, T5, T6, and T7 moments.
T2 Intervention (Lecture)
. A brain and spinal cord trauma prevention lecture was given based on the "Pense Bem" project. The researchers presented a lecture that was previously rehearsed by the research coordinator to standardize the presentation. The lecture consisted of a session on basic anatomy and physiology of the cranial structures (for example, cerebral lobes and brainstem) and of the spinal cord, with the possible complications caused by trauma (that is, sensory disability, aphasia, tetraplegia, death caused by a fall, and vital signs of brainstem damage). Then the age risk was presented as well as the main causes of neurotrauma, with examples from daily life (such as high falls, diving in shallow water, and automobile accidents). Finally, general guidelines were given about attitudes toward prevention of neurotrauma (that is, never drink and drive [take a taxi or bus, or call your parents to pick you up]; wear a seatbelt in your car; use protective equipment when you're skating, riding a bike, and so on). The lecture time was approximately 60 minutes.
T4 Intervention (Traffic Department).
The local Traffic Department gave a 60-minute presentation on the importance of safe behaviors, especially related to passenger and driver's duties and pedestrian rights, through lectures, practical demonstration, and presentation of a short video developed for campaigns to prevent traffic accidents.
T5 Intervention (Theatrical Play). This intervention was performed under the sponsorship of the Thiago de
Moraes Gonzaga Foundation. This is a nongovernmental organization with a great sentimental appeal in our state because it was founded by a mother whose young son died in a traffic accident. The Urgent Life ("Vida Urgente") program is a set of activities that aim, through awareness building, to humanize the traffic patterns in our country. It consisted of a play lasting 45 minutes called Army of Dreams (Exército de Sonhos), with a narrative about students who were victims of a car accident. After the play ended there was an opportunity for discussing the theme with the actors.
T6 Intervention (Fire Department).
Professionals from the Regional Fire Department gave lectures and shared experience about traffic accidents.
T7 Intervention (Emergency Medical Service).
Professionals from the Emergency Medical Service demonstrated the routine of the emergency medical center, including the most frequent types of accident and their consequences.
Knowledge and Attitude Assessment Questionnaire
An instrument was developed by the Neurology and Neurosurgery Multidisciplinary Academic League of the University of Caxias do Sul based on the interventions made. The questionnaire was composed of questions in the following 3 areas: 1) demographic aspects; 2) attitudes; and 3) opinions about trauma prevention. In addition to the basic demographic aspects, such as age and sex, there were general questions asking if the student usually uses a car, bike, motorcycle, skateboards, or rollerblades.
Regarding the answers on attitudes concerning the use of seatbelts, safety equipment on bikes/skateboards/ rollerblades, and motorcycle helmets, answers were considered positive when the student reported using safety equipment "always or sometimes," and negative when the student reported never using protective equipment. An average of 10 minutes was spent by each student in completing the questionnaire.
Statistical Analysis
All statistical analyses were conducted with SPSS 19.0 for Windows (IBM, Inc.) and PEPI 4 for Windows. The categorical variables were presented as proportion. The continuous variables were submitted to the Kolmogorov-Smirnov test to verify a normal distribution and are presented as the mean ± SD. To compare categorical data among the 3 groups, analyses were performed using the chi-square test; for continuous variables the ANOVA test was used. The McNemar test was used to verify differences in the attitudes regarding injury prevention and opinions about self-protection devices in the T1, T3, and T8 intervals in each group. Statistical significance was accepted as p < 0.05.
Results
The questionnaire was completed by 535 students, as follows: 26.2% (n = 140) in the control group; 41.7% (n = 223) in the SI group; and 32.1% (n = 172) in the MI group. Table 1 summarizes general characteristics of the sample. The mean age of the PS students was 11.38 years and that of the HS students was 17.35 years. The only difference between the groups in the baseline characteristics was the answer about "ride a motorcycle," in which students from the SI group had a lower percentage for riding a motorcycle than those in the MI and control groups.
Attitudes Regarding Injury Prevention
The attitudes concerning usage of seatbelts, safety equipment on bikes/skateboards/rollerblades, and motorcycle helmets is described in Table 2 . In this table each p value expresses the result of a specific comparison: "P 1 " assesses the intergroup difference between T1 and T3; "P 2 " assesses the intergroup difference between T3 and T8; "P 3 " assesses the difference among groups in T8; and "P 4 " assesses the difference between fifth grade and second-year HS students in T8.
Seatbelt use was a protective behavior in more than 95% of both PS and HS students independent of the stage (T1, T3, or T8) measured. This was the reason why no statistical difference was observed.
There were only differences between PS and HS students' attitudes on the T8 assessment concerning the use of safety equipment on bikes in the MI group and the use of safety equipment on skateboards and rollerblades in the SI and MI groups. These differences were present mainly because the baseline positive responses were low in the HS group at all time intervals.
The use of safety equipment on bikes/skateboards/ rollerblades consistently had a high number of negative answers (that is, "never use"), independent of the age of the student and the type of intervention performed. Despite the lower frequency of protective or positive answers (that is, "always" and "sometimes"), these occurred more often in PS students when compared with HS students when the question was about safety equipment on bikes/skateboards/rollerblades, independent of the stage assessed or the SI or MI groups studied.
There was no difference in attitudes when comparing the last T8 evaluation concerning the use of a motorcycle helmet because the great majority of the answers, more than 93%, were positive in students from both PS or HS groups and in all intervention or control subgroups.
There was no difference when the control and intervention groups were compared, independent of the attitudes or the student groups studied. There was no statistically significant difference between boys and girls in the use of any safety protection devices.
Students' Opinions of Injury Prevention
The reason for not using personal protective equipment during physical activity (skating/rollerblading/biking) and riding motorcycle/driving cars at baseline assessment was mainly the belief that the respondent would not get hurt, followed by laziness about using the protective devices and feeling ashamed (Table 3) . At the T8 stage, there was an increased statistical frequency of nonuse in the SI group when the reasons were being lazy and feeling ashamed. Laziness and feelings of shame were more relevant in adolescents (HS students) than in preteens (PS students) in any group or stage. No differences were observed when results of the last T8 stage assessment were compared between the control, SI, and MI groups, except for the reason that purchasing the safety equipment was expensive.
Discussion
Multiple educational sessions about injury prevention with different points of view, such as a lecture about brain and spinal cord trauma prevention, intervention by the Traffic Department, a play about trauma and its consequences, the Fire Department intervention, and the Emergency Medical Service intervention, did not modify the attitudes toward injury prevention in PS and HS students.
Neurotrauma is the main cause of death and disability in children and adolescents. 1, 4, 5, 13 Prevention is the key to changing this pattern. Many institutions worldwide have proposed intervention programs aiming to reduce the incidence and impact of TBI and SCI. [10] [11] [12] 15, 19, 20 Unfortunately, the effectiveness of those interventions in producing changes in the behavior of people regarding trauma prevention is questionable. 7, 19 We have previously published that a single lecture on trauma prevention by "Pense Bem" failed to generate better attitudes among teenagers, despite improving knowledge about the need to take care of one's body.
7
There are some hypotheses that could explain the failure of trauma prevention information to change behavior in students, such as the age of participants 7, 19 and the use of SIs. 7, 15 The present study was designed to address those variables, the hypothesis of this study being that 1) a continuous educational program of interventions would have a positive impact on student attitudes; and 2) the mean age of students would influence the results of Pense Bem I. 7 This specific age group was chosen because it is the one most involved in potentially risky behaviors. 2 In this trial we enrolled 2 age groups: students with a mean age of 11 years (PS), and those with a mean age of 17 years (HS); therefore the difference in ages remained throughout the study, beginning at the baseline. The participants were randomized into a control group, SI, or MI, and independent of the number of interventions there was no modification in behaviors concerning preventive measures for trauma between the groups.
When analyzing the frequency of attitudes regarding safety equipment usage we considered "always" and "sometimes" to be positive outcomes. The differences found between PS and HS students' attitudes on T8 assessment concerning the use of safety equipment on bikes, skateboards, and rollerblades were caused mainly by the reduction of positive answers by the HS group rather than by the increase of the positive or protective answers by the PS group. There are some discrepancies between having the information and actually practicing what one knows, which have been reported in other studies on teenagers.
17,20
There was greater concern about the use of safety equipment on bikes/skateboards/rollerblades at all stages in the PS preteens, compared with the HS adolescents. This result is interesting because the HS students who were older and had more experience with the consequences of riding a bike, skateboard, or rollerblades were less careful to protect their body. It appears that as preteens become adolescents, they minimize and forget protective attitudes. The main reason to explain this was magical thinking; the children answered that nothing could harm them. The other reasons were laziness about wearing the protective equipment and to avoid being shamed by the other children. Shame and laziness were more relevant in adolescents than in preteens in any group and stage.
The increasing number of interventions did not modify the reasons for not using individual protective devices, but instead increased their frequency. The percentage of excuses for not using protective devices was directly related to the increased number of interventions in the MI group. It appears that preteens and adolescents are more influenced by the opinion of their peers than that of the professionals. = chi-square test performed to assess difference between fifth-grade and second-year HS students in T8. A/S = always or sometimes; NA = not applicable.
One would think that in a private school the higher economic and educational level of the students and their family would accompany a better understanding of the need for trauma prevention and body care. In the present study there was no difference in the results in a public or private school. We did not directly evaluate the socioeconomic status of the students, but our survey included the same number of students from public and private schools in both groups.
The society must reflect and evaluate an effective way to teach preteens and adolescents to prevent neurotrauma. We are convinced that a greater impact of these interventions would be possible only with the involvement of the parents and teachers along with the children. In Brazil, the school system has never included traffic education as a formal item in the curriculum. 18 All people from the family or school environment must have the same understanding, language, habits, and attitudes.
Future research should focus on the interventions not only concerning the students' knowledge and attitudes. We found that the fact that the equipment is expensive, laziness, and being ashamed were important reasons for children to avoid using safety equipment. We think that it is important to extend the interventions performed in our study to the family of the students. Once the family members become aware of the risk and need to prevent TBI they have the power to modify attitudes toward injury prevention in association with the students' knowledge.
Conclusions
Multiple educational interventions joining several groups of society (university/government/nongovernmental organizations) and addressed to fifth-grade PS (young teens) and second-year HS (teenagers) students from public and private schools did not modify most attitudes toward injury prevention. 
